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(54) Communication method and system in a cellular network with resource reservation 



(57) A -mobile node receives cell-site transmitted 
signals and determines their channel quality while es- 
tablishing a unicast packet session, and transmits a re- 
port to the current cell-site if there is at least one neigh- 
bor cell-site detected whose channel quality is higher 
than that of the current cell-site for informing the identi- 
fier and channel quality of the detected cell-site, and re- 
questing the resource necessary to support the session. 
In one embodiment, the current cell-site selects candi- 
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date cell-sites based on the report and informs the mo- 
bile node of the selected cell-sites. The mobile node se- 
lects a new cell-site from the candidate cell-sites and 
informs the current cell-site of the new cell-site. The re- 
quested resource is then reserved in the new cell-site 
and an IP address and at least one channel identifier 
are assigned. The mobile node uses the channel iden- 
tifier to establish a wireless link of the reserved resource 
to the new cell-site and the IP address to reestablish the 
session. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates generally to mo- 
bile communication systems, and more specifically to a 
technique for multicast sessions between home domain 
and visiting mobile nodes. 

Description of the Related Art 

[0002] Mobile IP protocol developed by the Internet 
Engineering Task Force (IETF) guarantees reachability 
for unicast packets ("IP Mobility Support", IETF, C. Per- 
kins, pages 8-11 (Section 1.7) http://www. ietf. org/rfc/ 
rfc 2002.txt.). According the mobile IP (MIP) protocol, a 
mobile node belongs to a link (or home link of the mobile 
node) of a management domain (or home domain of the 
mobile node) and on this home link the mobile node is 
assigned an address. A mobility management agent is 
set up on the home link as a home agent of the mobile 
node. In order to guarantee reachability of unicast pack- 
ets for a mobile node visiting another link of the home 
domain or a link of a foreign management domain, the 
mobile node acquires a temporary address, known as a 
care-of address, from the visited link and communicates 
this care-of address to the home agent. If the home 
agent receives a packet destined for the mobile node, it 
formulates a packet with the care-of address and en- 
capsulates the received packet in the formulated packet 
and transmits it to the mobile node, now visiting the for- 
eign domain. 

[0003] As a means for reducing the time taken to 
reach the care-of address, study is undertaken by the 
IETF to develop a technique known as FMIP ("Fast 
Handovers for Mobile IpvP", Rajeev Koodli, IETF, pages 
4-9, http: // www. ietf. org/internet-drafts/draft-ietf-mo- 
bileip-fast-mipv6-0.5.txt). According to this technique, a 
new care-of address which will be used in a new domain 
is communicated to the current cell-site before a hando- 
ver at the network-layer is performed. The current cell- 
site maps the new care-of address to the currently as- 
signed care-of address. When the handover is complet- 
ed and the old cell-site receives packets from the net- 
work, the packets are encapsulated in a packet destined 
for the new care-of address and forwarded to the mobile 
node by tunneling through a link between the old cell- 
site and the new cell-site. The time taken to perform a 
handover at the network layer (layer-3) is reduced in 
comparison with a current technique in which request 
messages are transmitted to the home agent and the 
correspondent node for communicating the identifier of 
the new cell-site. 

[0004] However, no considerations are taken in the 
FMIP protocol to perform handovers at the wireless link 
layer (layer-2). This is particularly disadvantageous 



when a mobile node is in a connection-oriented session. 
If a handover is performed using the FMIP protocol to 
establish a new wireless link to a target cell-site, wire- 
less resource must be secured and assigned to the ses- 

5 sion. However, it takes a long time to secure and assign 
wireless resource, particularly when more than one ses- 
sion is involved. As a result, the mobile node experienc- 
es a serious delay when a handover is performed. 
[0005] Furthermore, when a handover is attempted, 

10 there are often instances where more than one candi- 
date cell-site exists for a possible new cell-site. Since 
the amount of available resource varies significantly 
from one cell-site to another, it is desirable from the 
viewpoint of system's resource utilization efficiency to 

15 provide a mechanism that selects a cell-site according 
to the amount of resources requested by users. Howev- 
er, the FMIP protocol is suitable for applications where 
there is only one cell-site that can be selected for a new 
cell-site. 

20 

SUMMARY OF THE INVENTION 

[0006] Therefore, a primary object of the present in- 
vention is to provide a method of communication and a 
25 communication system that perform a handover be- 
tween old and new cell-sites in a short period of time 
while guaranteeing wireless resource necessary to sup- 
port a session. 

[0007] Another object of the present invention is to 

30 provide a method of communication and a communica- 
tion system that select an appropriate cell-site according 
to resources requested by mobile user. 
[0008] According to a first aspect of the present inven- 
tion, there is provided a method of communication for a 

35 system in which a plurality of cell-sites are interconnect- 
ed via a communications network. The method compris- 
es the steps of (a) establishing a unicast packet com- 
munication using a network-layer protocol from a mobile 
node to a distant node via a first wireless link of a current 

40 cell-site, (b) reserving wireless resource necessary to 
support the communication in a target cell-site when the 
mobile node is preparing a handover from the current 
cell-site to the target cell-site, (c) assigning an IP ad- 
dress and at least one channel identifier to the mobile 

45 node, and (d) establishing a second wireless link of the 
reserved resource between the mobile node and the tar- 
get cell-site according to said channel identifier so that 
said mobile node can use the assigned IP address to 
reestablish the unicast communication. 

50 [0009] According to a second aspect, the present in- 
vention provides a communication system comprising a 
current cell-site connected to a communications net- 
work, a mobile node for establishing a unicast packet 
communication using a network-layer protocol from to 

55 a distant node via a first wireless link of the current cell- 
site, and a target cell-site connected to the communica- 
tions network for reserving wireless resource necessary 
to support the communication when the mobile node is 
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preparing a handover from the current cell-site to the 
target cell-site, and assigning an IP address and at least 
one channel identifier to the mobile node. The mobile 
node establishes a second wireless link of the reserved 
resource to the target cell-site according to the assigned 5 
channel identifier and reestablishes the unicast packet 
communication using the assigned IP address. 

BRIEF DESCRIPTION OF THE DRAWIGNS 

10 

[0010] The present invention will be described in de- 
tail further with reference to the following drawings, in 
which: 

Fig. 1 is a block diagram of a mobile communication 15 
system of the present invention; 
Fig. 2 is a block diagram of a mobile node of Fig. 1 ; 
Fig. 3 is a block diagram of a cell-site (access rout- 
er) of Fig. 1; 

Fig. 4 is a sequence diagram of the operation of the 20 
system according to a first embodiment of the 
present invention; 

Figs. 5A and 5B are sequence diagrams illustrating 
different modes of resource data acquisition routine 
of Fig. 4; 25 
Fig. 6 is an illustration of the format of a resource 
data report message; 

Figs. 7A to 7F are flowcharts of the operation of the 
mobile node according to a number of modified var- 
iations of the first embodiment of the invention; 30 
Figs. 8A to 8F are sequence diagrams of the oper- 
ation of cell-site selection routine according to the 
modified variations of the first embodiment of the 
invention; 

Fig. 9 is an illustration of the format of a neighbor 35 
cell-sites report message transmitted from the mo- 
bile node to a current cell-site for indicating a 
number of cell-sites detected by the mobile node, 
their channel quality data and resources necessary 
to support the current sessions of the mobile node; *o 
Fig. 10 is an illustration of the format of a candidate 
notification message transmitted from the current 
cell-site to the mobile node for indicating a set of 
candidate cell-site identifiers and a corresponding 
set of cell-site channel quality data; 45 
Fig. 11 is an illustration of the format of a resource 
reservation request message transmitted from the 
mobile node to the current cell-site for indicating a 
new cell-side identifier and wireless resources nec- 
essary to support the current sessions of the mobile 50 
node in the new cell-site; 

Fig. 12 is an illustration of the format of a resource 
release command message transmitted from an old 
cell-site to a cell-site where reserved resources are 
not used and released; 55 
Fig. 13 is an illustration of the format of a resource 
reservation request message transmitted from an 
old cell-site to a new cell-site for indicating the mo- 
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bile node identifier and the amount of wireless re- 
sources required to support current sessions of the 
mobile node in the new cell-site; 
Fig. 14 is an illustration of the format of a resource 
reservation response message transmitted from a 
new cell-site to an old cell-site for indicating a new 
IP address and a care-of address for forwarding 
packets from the old cell-site to the new cell-site; 
Fig. 15 is an illustration of the format of a cell-site 
data message transmitted to the mobile node for in- 
dicating a new IP address and a set of channel iden- 
tifiers to be assigned to the current sessions; 
Fig. 16 is a sequence diagram of FMIP packet for- 
warding routine; 

Fig. 17 is a block diagram of a resource manager 
according to a second embodiment of the present 
invention; 

Fig. 18 is a sequence diagram of the operation of 
the system according to the second embodiment of 
the present invention; 

Figs. 19A and 19B are sequence diagrams illustrat- 
ing different modes of resource data acquisition 
routine of Fig. 18; 

Fig. 20 is a flowchart of the operation of the mobile 
node according to the second embodiment of the 
invention; 

Figs. 21 A, 21 B and 21 C are sequence diagrams of 
the operation of cell-site selection routine according 
to a number of variations of the second embodiment 
of the invention; 

Fig. 22 is an illustration of the format of a neighbor 
cell-sites report message transmitted at periodic in- 
tervals from the resource manager to the mobile 
node; and 

Fig. 23 is an illustration of the format of a handover 
command message transmitted from the resource 
manager to cell-sites. 

DETAILED. DESCRIPTION 

[001 1] Referring now to Fig. 1 , there is shown a mo- 
bile communication system of the present invention. 
The communication network is comprised of a wireline 
network 1 00 such as the Internet and a plurality of wire- 
less mobile base stations (simply cell-sites) connected 
to the network 100 for providing respective coverage 
over their own service area. The cell-sites are respec- 
tively provided with access routers AR-1 , AR-2 and AR- 
3 for establishing a wireless link with a mobile node MN. 
[0012] In the following description, the cell-sites and 
wireless access routers will be interchangeably used, 
and the mobile node MN will be described by assuming 
that it is establishing four sessions with correspondent 
communication entities via the access router AR-1 over 
a wireless link W1 and a handover is initiated for estab- 
lishing a wireless link W2 with the access router AR-2 
to continue its sessions with the remote entities while 
the mobile node is changing its location. To initiate a 
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handover, the mobile node MN is constantly monitoring 
a radio beacon B1 transmitted from the current cell-site 
AR-1 as well as beacons B2 and B3 from neighbor cell- 
sites AR-2 and AR-3. 

[001 3] According to a first embodiment of the present 5 
invention, wireless resources of the network are man- 
aged by respective cell-sites in a distributed manage- 
ment mode. However, in a second embodiment of the 
present invention, a resource manager RM may be con- 
nected to the wireline network 100 to perform wireless 10 
resource management in a concentrated mode. 
[0014] As shown in Fig. 2, the mobile node includes 
a wireless interface 201 through which a control proc- 
essor 202 communicates with an access router of the 
network 1 00. A channel monitor 203 receives cell-sites' 1 5 
radio beacons via the wireless interface 201, evaluates 
their signal quality and uses it as an indication of the 
QoS parameter of the channels respectively assigned 
to the current sessions to enable the control processor 
202 to make comparisons with other beacons. Control 20 
processor 202 performs channel management and 
handover functions and operates with a channel mem- 
ory 204 for storing channel identifiers assigned to ses- 
sions, an IP (Internet Protocol) address and a care-of- 
address. The care-of address is a temporary address 25 
that is assigned to and currently used by the mobile 
node when it makes a visit to a foreign domain. A user 
interface such as a keyboard and a visual display unit 
are additionally provided, but not shown for simplicity. 
[0015] As shown in Fig. 3, each access router is com- 30 
posed of a wireless interface 301 and a line interface 
302, both of which are connected to each other to es- 
tablish a two-way communication link for routing unicast 
packets through the wireline network 100 in a connec- 
tionless or a connection-oriented mode of communica- 35 
tion over a network layer of the Internet. From the wire- 
less interface 301 the cell-site constantly transmits a ra- 
dio beacon of a pre-assigned frequency generated in a 
beacon generator 303 for indicating its location and its 
cell-site identity. A controller processor 304 is associat- *o 
ed with both interfaces. Control processor 304 performs 
channel management, handover, resource manage- 
ment, MIP and FMIP functions. Control processor 304 
operates with a channel memory 305 for storing channel 
identifiers assigned to mobile's sessions and operates 45 
with a resource memory 306 for storing wireless re- 
source data of its own cell-site as well as resource data 
of neighbor cell-sites. A mapping table 307 is further pro- 
vided for mapping care-of-ad dresses of an old cell-site 
to care-of-addresses of a new cell-site. When the control 50 
processor 304 performs an FMIP function, the mapping 
table 307 is used for forwarding incoming packets arriv- 
ing at the old cell-site from the network to the new cell- 
site. For this purpose, the control processor 304 estab- 
lishes a communication path to a neighbor cell-site via 55 
the line interface 302. A location monitor 308 is also pro- 
vided. This location monitor will be used when the re- 
source manager RM takes the responsibility for re- 



source management by collecting mobile-transmitted 
signals from a set of cell-sites for detecting those cell- 
sites that surround the current location of the mobile 
node. 

[0016] Fig. 4 is a sequence diagram for illustrating the 
overall operation of the system according to the distrib- 
uted resource management mode. It is assumed that a 
handover proceeds for the mobile node MN from cell- 
site AR-1 to cell-site AR-2. The operation begins with a 
resource data acquisition routine 401 in which neighbor 
cell-sites transmit their resource data to the current cell- 
site. Resource data acquisition routine 401 can be im- 
plemented in one of two modes shown respectively in 
Figs. 5A and 5B. 

[0017] In Fig. 5A, the cell-site AR-1 transmits a re- 
source data request message 501 to the cell-site AR-2, 
which responds with a resource data report message 
502. As shown in Fig. 6, the resource data report mes- 
sage includes a set of fields each indicating the number 
of available channels for each service category and a 
list of transmission characteristics such as the bit error 
rate of the wireless link, the signal-to-interference ratio 
of the wireless link, the cell-site data transmission rate, 
the average transmission delay, billing data, the mobile 
system code, the frequency of the wireless link and the 
scrambling code. The resource data request message 
may also be transmitted to the cell-site AR-3 (step 503), 
which responds with a resource data report message 
(step 504). Upon receipt of the report messages, the 
cell-site AR-1 updates its resource memory (step 505). 
[0018] In Fig. 5B, the cell-site AR-1 transmits a re- 
source data report message to the cell-site AR-2 (step 
511). Cell-site AR-2 updates'its resource memory with 
the currently available wireless resource of the cell-site 
AR-1 . Subsequently, the cell-site AR-1 transmits a re- 
source data report message to the cell-site AR-3 (step 
513). Cell-site AR-3 updates its resource memory with 
the currently available wireless resource of the cell-site 
AR-1 (step 514). If the cell-site AR-2 assigns wireless 
resource to a new mobile node at any time (step 515), 
it advertises its available resource to the cell-sites AR- 
1 and AR-3 (steps 516, 517). Cell-sites AR-1 and AR-3 
update their resource memory with the resource data of 
cell-site AR-2 (steps 518, 519). Cell-site AR-1 repeats 
its resource data advertisement at intervals T, so that 
resource data report messages are sent at different 
times to cell-sites AR-2 and AR-3 (step 520, 522), re- 
sulting in the cell-sites AR-2, AR-3 updating their re- 
source memory (step 521 , 523). Note that the periodic 
transmission timings and their intervals are individually 
determined for each cell-site. 

[0019] Cell-site selection routine 402 is then per- 
formed to select a new cell-site whose detail will be de- 
scribed in detail later with reference to Figs. 7A ~ 7F, 
8A-8F, 9-11. 

[0020] Returning to Fig. 4, wireless resources are re- 
served in the selected new cell-site for the current ses- 
sions following the selection of a new cell-site by cell- 
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site selection routine 402. More specifically, assuming 
that the cell-site AR-2 is selected as a new cell-site, the 
current cell-site AR-1 transmits a resource reservation 
request message to the new cell-site AR-2 (step 411). 
As shown in Fig. 13, the resource reservation request 5 
message is an ICMP (Internet Control Message Proto- 
col) packet containing a mobile node identifier and a set 
of fields corresponding to current sessions, each indi- 
cating the amount of wireless resource required to sup- 
port the corresponding session. In response, the cell- 10 
site AR-2 reserves the requested wireless resources 
(step 412) and transmits a resource reservation re- 
sponse message (step 413). As shown in Fig. 14, the 
resource reservation response message contains a new 
IP address, a care-of address which will be necessary 15 
for an old cell-site to forward packets to a new cell-site 
in an FMIP packet forwarding routine, and a set of fields 
corresponding to the sessions, each indicating the 
channel identifier assigned to the corresponding ses- 
sion. Following the transmission of the response mes- 20 
sage, the cell-site AR-2 transmits a resource data report 
message to the cell-sites AR-1 and AR-3 to advertise 
the wireless resource that is available (steps 414, 415). 
[0021] Resource reservation routine 403 is followed 
by address notification routine 404 in which a cell-site 25 
data message is transmitted from the cell-site AR-1 to 
the mobile node MN. As illustrated in Fig. 15, the cell- 
site data message contains a new IP address and a set 
of channel identifiers to be assigned to the current ses- 
sions. 30 
[0022] Following address notification routine 404, 
FMIP packet forwarding routine 405 is performed. De- 
tails of FMIP packet forwarding routine 405 will be de- 
scribed later with reference to Figs. 15 and 16. 
[0023] In cell-site selection routine 402, the control 35 
processor 202 of mobile node MN operates in a number 
of ways respectively shown in Figs. 7A to 7F. 
[0024] In Fig. 7A, the operation of mobile node starts 
with step 701 to receive radio beacons from surrounding 
cell-sites including the current cell-site AR-1 and meas- *o 
ure their signal quality. At step 702, the mobile node 
evaluates the relative values of the measured signal 
quality and determines whether at least one of the bea- 
cons has higher quality than the quality of the current 
cell-site's beacon. If not, flow returns to step 701 to re- 45 
peat the beacon measurement process. If the decision 
is affirmative at step 702, flow proceeds to step 703 to 
determine if there is more than one cell-site whose bea- 
con has higher quality than the current cell-site's bea- 
con. If there is only one cell-site whose beacon has high- so 
er quality than the current cell-site's beacon, flow pro- 
ceeds from step 703 to step 707. Otherwise, flow pro- 
ceeds to step 704 to formulate and transmit a neighbor 
cell-sites report message (Fig. 9) to the current cell-site. 
In response, the current cell-site selects candidate cell- 55 
sites and transmits a candidate notification message 
(Fig. 10) to the mobile node. When the candidate noti- 
fication message is received (step 705), the mobile node 



8 

MN selects one of the cell-sites as a new cell-site (step 
706). 

[0025] At step 707, the mobile node transmits a re- 
source reservation request message (Fig. 11 ) to the cur- 
rent cell-site to reserve wireless resources of the new 
cell-site for the current sessions. At step 708, the mobile 
node MN receives a cell-site data message containing 
a new IP address and a set of new channel identifiers 
(Fig. 15). 

[0026] When the mobile node operates according to 
Fig. 7A, a sequence of events occurs as shown in Fig. 
8A. Beacons from the cell-sites AR-1 , AR-2, AR-3 are 
received and their quality are measured at periodic in- 
tervals by repeating steps 701 and 702. This is illustrat- 
ed in Fig. 8A as step 801 . When the mobile node deter- 
mines that there is at least one neighbor cell-site whose 
beacon has higher signal quality than the current cell- 
site transmitted beacon, the decision at step 702 is af- 
firmative. If the number of such neighbor cell-sites is 
greater than one, the decision at step 703 is affirmative 
and the mobile node transmits a neighbor cell-sites re- 
port message 802 to the current cell-site AR-1. 
[0027] As illustrated in Fig. 9, the neighbor cell-sites 
report message contains channel quality indication for 
each of the detected neighbor cell-sites and a set of re- 
source volumes respectively required to support the cur- 
rent sessions. Each resource volume is represented by 
bit error rate, transmission speed, transmission delay 
and billing limit with different levels of priority. 
[0028] Cell-site AR-2 responds to this report message 
by selecting candidate cell-sites from the reported cell- 
sites (step 803) by using resource data obtained by the 
resource data acquisition routine and transmitting a can- 
didate notification message 804 to the mobile node. As 
shown in Fig. 10, the candidate notification message in- 
cludes a list of candidate cell-site identifiers and their 
channel quality. 

[0029] Upon receipt of the candidate notification (step 
705), the mobile node proceeds to step 706 and select 
one of the candidate cell-sites as a new cell-site (as 
shown at 805) and proceeds to step 707. 
[0030] On the other hand, if there is only one neighbor 
cell-site whose beacon has higher quality than the cur- 
rent cell-site transmitted beacon, the mobile node 
makes a negative decision at step 703 and proceeds to 
step 707. 

[0031] At step 707, the mobile node a resource res- 
ervation request message 806 to the current cell-site 
AR-1 . As shown in Fig. 11 , the resource reservation re- 
quest message contains a new cell-site identifier and a 
set of wireless resource volumes respectively required 
to support the current sessions. 
[0032] In a modified embodiment, resource reserva- 
tion routine 403 may be initiated in the current cell-site 
AR-1 following the receipt of a neighbor cell-sites report 
message from the mobile node (Fig. 9). As indicated by 
steps 807 and 808, the cell-site AR-1 transmits resource 
reservation request to the cell-sites AR-2 and AR-3, and 
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the cell-sites AR-2 and AR-3 reply with resource data 
report messages (see Fig. 4). 

[0033] In this modified embodiment, since resource 
reservation routine 403 is performed before a new cell- 
site is selected (step 805), the mobile node transmits 5 
the identifier of the selected cell-site to the current cell- 
site, instead of the resource reservation request 806. In 
response to the cell-site identifier, the current cell-site 
requests the new (target) cell-site to establish a wireless 
link to the mobile node. Simultaneously, the current cell- 10 
site sends a cell-site data message (Fig. 15) to the mo- 
bile node to urge it to establish a link to the target cell- 
site. 

[0034] Following the cell-site selection routine 402, 
resource reservation routine 403 is performed if steps 15 
807 and 808 are not performed. Address notification 
routine 404 is then performed. If resource reservation 
routine 403 is performed by steps 807 and 808, a re- 
source release command message 809 is transmitted 
from the cell-site AR-1 to the cell-site which is not se- 20 
lected as a new cell-site, i.e., AR-3 to release its re- 
served resource. As shown in Fig. 12, the resource re- 
lease command message contains a list of channel 
identifiers reserved for the sessions. 
[0035] In a further modification of Fig. 8A, resource 25 
data acquisition routine 401 may be initiated in the cur- 
rent cell-site AR-1 following the receipt of a neighbor 
cell-sites report message from the mobile node, as in- 
dicated by step 810 to receive resource data from the 
cell-sites AR-2 and AR-3. Cell-site AR-1 uses the in- 30 
formed resource data to select candidate cell-sites. 
[0036] Fig. 7B is a modification of the flowchart of Fig. 
7A. In this modified embodiment, the current cell-site 
takes the responsibility for the selection of a new cell- 
site. Hence, the functions of the mobile node are re- 35 
duced to the formulation and transmission of a neighbor 
cell-sites report message to the current cell-site at step 
711 and proceeds to step 708. In this modification, cell- 
site selection routine 402 proceeds as shown in Fig. 8B. 
Mobile node MN receive beacons from cell-sites AR-1 , 40 
AR-2, AR-3 at periodic intervals and measures their 
quality until the quality of at least one beacon becomes 
higher than the quality of the current cell-site's beacon 
(step 821) by repeating steps 701 and 702 (Fig. 7A). 
When such a cell-site is detected, the decision at step 45 
702 is affirmative, the mobile node executes step 711 
by sending a neighbor cell-sites report message to the 
current cell-site AR-1 and proceeds to step 708. In re- 
sponse to this neighbor cell-sites report, the cell-site 
AR-1 selects one of the cell-sites contained in this report so 
as a new cell-site and initiates resource reservation rou- 
tine 403 to reserve resources in the selected cell-site 
AR-2. 

[0037] Since the cell-site is capable of determining the 
location of a mobile node, it is also capable of determin- 55 
ing neighbor cell-sites that can be selected as candidate 
cell-sites for a handover of the mobile node. Therefore, 
candidate notification message may be formulated and 



transmitted periodically from the current cell-site to the 
mobile node. 

[0038] In this modification shown in Fig. 7C, the mo- 
bile node repeatedly receives beacons from cell-sites 
AR-1, AR-2, AR-3 at step 721 and repeatedly receives 
candidate notification messages at step 722 until the 
quality of at least one beacon becomes higher than the 
quality of the current cell-site's beacon at step 723. 
When such a cell-site is detected, flow proceeds from 
step 723 to step 706 (Fig. 7A) to select a new cell-site 
from the cell-sites listed in a candidate notification mes- 
sage most recently received from the current cell-site. 
As shown in Fig. 8C, the mobile node repeats this proc- 
ess (step 831 ) to receive beacons and candidate notifi- 
cation messages 832. When the decision at step 723 is 
affirmative, the mobile node selects a new cell-site from 
the list of candidate cell-sites contained in the last-re- 
ceived notification message 832 (step 834) and trans- 
mits a resource reservation request message 835 at 
step 707. 

[0039] In a further modification of cell-site selection 
routine 401 , the mobile node formulates and communi- 
cates neighbor cell-sites report to the current cell-site at 
periodic intervals while monitoring beacons in order to 
allow the current cell-site to select candidate cell-sites 
and inform the mobile node of the candidate cell-sites. 
In this modification (Fig. 7D), the mobile node repeated- 
ly receives beacons from cell-sites AR-1 , AR-2, AR-3 at 
step 731 and formulates and transmits a neighbor cell- 
sites report message at step 732 until it receives a can- 
didate notification message at step 733. When the mo- 
bile node receives a candidate notification message at 
step 733, flow proceeds to step 706 to select a new cell- 
site from the list of cell-sites contained in the received 
notification message. In Fig. 8D, the mobile node re- 
peats the beacon detection and cell-site reporting proc- 
ess (step 841 ) by receiving beacons and transmitting a 
neighbor cell-sites report messages 842. 
[0040] In response to each of the neighbor cell-sites 
report messages, the current cell-site AR-1 compares 
the quality of each beacon with the quality of other bea- 
cons to determine whether there is at least one cell-site 
whose beacon has higher quality than the current cell- 
site transmitted beacon. If such a cell-site is detected, 
the current cell-site selects candidate cell-sites from a 
neighbor cell-sites report most recently received from 
the mobile node (step 843) and transmits a candidate 
notification message 844 to the mobile node. In re- 
sponse to this message, the mobile node selects a new 
cell-site from the list of candidate cell-sites contained in 
the received notification message 844 (step 845) and 
transmits a resource reservation request message 846 
at step 707. In this modification, resource data acquisi- 
tion routine 401 may be initiated in the current cell-site 
AR-1 to collect resource data from other cell-sites when 
it has determined that there is at least one cell-site 
whose beacon has higher quality than the current cell- 
site transmitted beacon (step 847). 
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[0041] In a manner similar to Figs. 7D and 8D, cell- 
site selection routine 402 is further modified as shown 
in Figs. 7E and 8E. In Fig. 7E, the mobile node repeat- 
edly receives beacons from cell-sites AR-1, AR-2, AR- 
3 at step 741 and repeatedly formulates and transmits 5 
a neighbor cell-sites report message at step 742 until it 
receives a stop command from the current cell-site at 
step 743. When the mobile node receives a stop com- 
mand candidate notification message at step 743, flow 
proceeds to step 708 to receive a cell-site data message 10 
(Fig. 15) which indicates a new IP address and a set of 
new channel identifiers. In Fig. 8E, the mobile node re- 
peats the beacon detection and cell-site reporting proc- 
ess (step 851 ) by receiving beacons and transmitting a 
neighbor cell-sites report messages 852. In response to 15 
each of the neighbor cell-sites report messages 852, the 
current cell-site AR-1 compares the quality of each bea- 
con with the quality of other beacons to determine 
whether there is at least one cell-site whose beacon has 
higher quality than the current cell-site transmitted bea- 20 
con. If such a cell-site is detected, the current cell-site 
selects a new cell-site from a neighbor cell-sites report 
most recently received from the mobile node (step 853) 
and transmits a stop command 854 to the mobile node. 
In response to the stop command message, the mobile 
node proceeds to step 708 to wait for a cell-site data 
message. 

[0042] If the mobile node constantly performs a cell 
search by scanning across the spectrum of beacon fre- 
quencies for possible cell-sites which may be located 
out of its detection range, the search would result in a 
wastage of useful power and time. In order to avoid this 
problem, the mobile node is initially set to a narrow scan 
range so that it exclusively receives the beacon of the 
current cell-site. Location monitor 308 of the current cell- 
site constantly monitors the mobile position by sensing 
the arrival direction of the mobile-transmitted signal. 
When the current cell-site determines that the mobile 
node has moved away from the current cell-site and 
nears a neighbor cell-site, it transmits a change scan 
range command to the mobile node to increase its range 
of beacon frequencies or scrambling codes so that the 
mobile node is able to receive beacons from neighbor 
cell-sites in addition to the current cell-site beacon. In a 
still further modification of cell-site selection routine 401 , 
the scan range of the mobile node is altered as shown 
in Figs. 7F and 8F. In Fig. 7F, the mobile node is initially 
set in a narrow range to exclusively receive the beacon 
of the current cell-site and measure its quality and con- 
tinues receiving this beacon (as indicated by steps 751 , 
861) until a change scan range command 862 arrives 
from the current cell-site AR-1 (step 752). In response 
to this command message, the mobile node proceeds 
to step 753 to expand its scan range to receive beacons 
from all cell-sites AR-1 , AR-2, AR-3, and then advances 
to step 702 to check to see if there is at least one cell- 
site whose beacon has higher quality than the current 
cell-site beacon (Fig. 7A). After expanding the scan 



range, the mobile node performs step 801, 821 , 831 or 
841. 

[0043] Fig. 16 shows details of FMIP packet forward- 
ing routine 405. This routine begins with the mobile node 
transmitting a packet forwarding command message 
901 to the cell-site AR-1 when it receives a cell-site data 
message (see Fig. 15) during address notification rou- 
tine 404. When the mobile node receives an acknowl- 
edgment message 902 from cell-site AR-1, it discon- 
nects the old wireless link with the cell-site AR-1 (step 
903), establishes a new wireless link with the cell-site 
AR-2 (step 904) and transmits a packet rerouting com- 
mand message 905 to the new cell-site AR-2. Old cell- 
site AR-1 may receive mobile-destined packets from the 
network 100 after it has transmitted the acknowledg- 
ment message. When this occurs, the cell-site AR-1 for- 
wards the received packets 906 to the new cell-site AR- 
2 via a switched or dedicated communication link. The 
forwarded packets are stored in a buffer in the new cell- 
site AR-2 and then transmitted to the mobile node in re- 
sponse to the packet rerouting command message 905. 
[0044] In a second embodiment of the present inven- 
tion, the resource manager RM performs resource man- 
agement in a concentrated mode. As shown in Fig. 17, 
the resource manager RM is comprised of a line inter- 
face 1001 connected to the wireline network 100, a con- 
trol processor 1002, a cell-sites resource memory 1003 
and a mobile location monitor 1004. 
[0045] Fig. 18 is a sequence diagram for illustrating 
the overall operation of the system according to the con- 
centrated resource management mode. The operation 
begins with a resource data acquisition routine 1101 in 
which the resource manager RM collects resource data 
from the cell-sites AR-1 , AR-2 and AR-3. Resource data 
acquisition routine 1101 is followed by cell-site selection 
routine 1102. In subsequent resource reservation rou- 
tine 1103, the old cell-site requests the new cell-site to 
reserve the necessary resources for the sessions and 
the new cell-site informs the resource manager RM of 
the reserved resources to update its resource memory. 
Resource reservation routine 1103 is then successively 
followed by cell-site notification routine 404 and FMIP 
packet forwarding routine 405. 

[0046] More specifically, resource data acquisition 
routine 1101 is implemented in one of two modes as will 
be described below, shown respectively in Figs. 19A 
and 19B. In Fig. 1 9A, the resource manager RM trans- 
mits resource data request messages 1201 and 1203 
to cell-sites AR-1 and AR-2, which respond with re- 
source data report messages 1202 and 1204 (see Fig. 
6), respectively. Upon receipt of the report messages, 
the resource manager RM updates its resource memory 
(step 1205). In Fig. 19B, the cell-site AR-1 transmits a 
resource data report message 1211 to the resource 
manager RM at intervals T In response, the resource 
manager updates its resource memory with the re- 
source data contained in the report message (step 
1212). If the cell-site AR-2 assigns resource to a new 
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mobile node (step 1213), it sends a resource data report 
1214 to the resource manager, which responds by up- 
dating its resource memory (step 1215). Subsequently, 
the cell-site AR-1 transmits a resource data report mes- 
sage 1216 to the resource manager to update its re- 
source memory (step 1217). Although not shown, the 
cell-site AR-2 also transmits its resource data report at 
periodic intervals to the resource manager. In like man- 
ner, the cell-site AR-3 also transmits its resource data 
report message to the resource manager at predeter- 
mined intervals. 

[0047] Cell-site selection routine 1102 is implemented 
in one of a plurality of modes as shown Figs. 20, 21 A 
through 21 C. Resource manager RM establishes a link 
through the network 100 to the mobile node and period- 
ically transmits a neighbor cell-sites report to the mobile 
node. Mobile node MN operates according to the flow- 
chart of Fig. 20 which differs from the flowchart of Fig. 
7A by the inclusion of steps 1301, 1302 and 1303. 
[0048] When there is at least one cell-site whose bea- 
con has higher quality than the current cell-site trans- 
mitted beacon, the decision at step 702 is affirmative 
and the mobile node proceeds to step 1301 to check to 
see if there is a neighbor cell-site report message. Re- 
source manager RM formulates a neighbor cell-sites re- 
port message based on the location data of the mobile 
node and the resource data of neighbor cell-sites stored 
in its resource memory and transmits it at periodic inter- 
vals. As shown in Fig. 22, the neighbor cell-sites report 
message of the resource manager contains a set of cell- 
site identifiers and a corresponding set of cell-site re- 
sources. 

[0049] If the decision is negative at step 1 301 , the mo- 
bile node returns to step 701 to repeat the beacon de- 
tection and report reception process. If the mobile node 
receives a neighbor cell-sites report from the resource 
manager RM, flow proceeds to step 1302 to determine 
whether the cell-sites detected at step 702 satisfy the 
amount of resources required to support its sessions. If 
not, flow returns to step 701 . Otherwise, the mobile node 
proceeds to step 703 to determine whether there is more 
than one cell-site whose wireless resource is satisfac- 
tory for the current sessions. If there is only one such 
cell-site, the mobile node transmits a resource reserva- 
tion request message to the current cell-site (step 707). 
If there is more than one such cell-site, flow proceeds 
from step 703 to step 1303 to transmit a neighbor cell- 
sites report message to the resource manager RM via 
the current cell-site AR-1 . 

[0050] In Fig. 21 A, the mobile node receives, at step 
1401, beacons from the cell-sites AR-1 ~ AR-3 and 
neighbor cell-sites report messages 1402 from the re- 
source manager RM at periodic intervals until it deter- 
mines that there is at least one cell-site whose beacon 
quality is higher than the beacon quality of the current 
cell-site and whose wireless resource is satisfactory for 
the current sessions. If more than one such cell-site is 
detected (step 703), the mobile node transmits a neigh- 



bor cell-sites report message 1 403 to the resource man- 
ager RM. The resource manager responds to this report 
message 1403 by selecting candidate cell-sites (step 
1404) and transmits a candidate notification message 

5 1405 to the mobile node. The mobile node responds to 
this notification by selecting a new cell-site (step 1406) 
and transmits a resource reservation request message 
1407 to the current cell-site AR-1. If there is only one 
cell-site detected at step 703, the mobile node selects 

10 it as a new cell-site and proceeds to step 707 to transmit 
a reservation request message 1407 to the current cell- 
site AR-1. 

[0051] A modification of Fig. 21 A is shown in Fig. 21 B 
in which the mobile node MN formulates a neighbor cell- 
's sites report based on the measured quality of the re- 
ceived beacons and transmits it in a message 1412 at 
periodic intervals to the resource manager RM. In this 
embodiment, the resource manager uses the received 
message to determine whether there is at least one cell- 

20 site whose beacon quality is higher than that of the bea- 
con of the current cell-site. When this decision is made, 
the resource manager selects candidate cell-sites (step 
1413). Following this decision , the resource manager in- 
itiates resource reservation routine 1103 by sending a 

25 resource reservation request 1414 to cell-sites AR-2 
and AR-3 to reserve the resources necessary to support 
the current sessions of the mobile node and receiving 
messages from the cell-sites AR-2 and AR-3 indicating 
their remaining resources. Resource manager RM up- 

30 dates its resource memory according to the resources 
remaining in the cell-sites-AR-2 and AR-3. Then, the re- 
source manager transmits a candidate notification mes- 
sage 1415 to the mobile node to indicate the selected 
candidate cell-sites. In response, the mobile node se- 

35 lects one of the candidate cell-sites as a new cell-site 
(step 1416) and transmits a message 1417 to the re- 
source manager for indicating the identifier of the new 
cell-site AR-2. Resource manage RM responds to the 
message 1417 by transmitting a handover command 

40 message 1 41 8 to the old cell-site AR-1 and the new cell- 
site AR-2. As shown in Fig. 23, the handover command 
message contains the mobile node identifier, the new 
cell-site identifier and a set of resource volumes re- 
quired to support the current sessions. Following the 

45 transmission of the handover command message, the 
resource manager sends a resource release command 
message to the cell-site AR-3 to release its reserved re- 
source (step 1420). Since resource reservation routine 
1103 has been completed before the mobile node se- 

50 lects the new cell-site, cell-site selection routine 1102 of 
Fig. 21 B is followed by address notification routine 404. 
[0052] In a manner similar to Fig. 8F, the beacon 
transmission of the mobile node is initially set to a nar- 
row range. Resource manager RM constantly monitors 

55 the location of the mobile node and determines whether 
it is necessary for the mobile node to expand its scan 
range. When the resource manager determines that it 
is necessary for the mobile node to expand its scan 
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range, it formulates and transmits a neighbor cell-sites 
report message 1432 (see Fig. 22) to the mobile node. 
In response to this report message, the mobile node ex- 
pands its scan range to receive beacons from the cell- 
sites AR-2 and AR-3 in addition to the beacon from the 
current cell-site. 



Claims 

1. A method of communication for a system in which 
a plurality of cell-sites are interconnected via a com- 
munications network, comprising the steps of: 

a) establishing a unicast packet communication 
using a network-layer protocol from a mobile 
node to a distant node via a first wireless link 
of a current cell-site; 

b) reserving wireless resource necessary to 
support the communication in a target cell-site 
when said mobile node is preparing a handover 
from said current cell-site to said target cell- 
site; 

c) assigning an IP address and at least one 
channel identifier to said mobile node; and 

d) establishing a second wireless link of the re- 
served resource between said mobile node and 
said target cell-site according to said channel 
identifier so that said mobile node can use the 
assigned IP address to reestablish said unicast 
communication. 

2. The method of claim 1 , wherein the step (b) com- 
prises the steps of: 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining 
channel quality of the signals (801); 

B) transmitting a report message (802) from 
said mobile node to said current cell-site if there 
is at least one neighbor cell-site whose channel 
quality is higher than channel quality of said 
current cell-site, said report message including 
an identifier of said at least one neighbor cell- 
site, the channel quality of the neighbor cell- 
site, and wireless resource necessary to sup- 
port a session of said mobile node; 

C) selecting (802), at said current cell-site, a 
plurality of candidate cell-sites based on con- 
tents of said report message (802); 

D) transmitting a notification message from the 
current cell-site to said mobile node for notify- 
ing the selected candidate cell-sites (804); 

E) selecting, at said mobile node, a new cell- 
site as said target cell-site from the notified can- 
didate cell-sites (805); and 

F) transmitting a reservation request message 
(806) from said mobile node to said current cell- 



site for reserving said wireless resource. 

3. The method of claim 1, wherein the step (b) com- 
prises the steps of: 

5 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining 
channel quality of the signals (801); 

B) transmitting a report message from said mo- 
10 bile node to said current cell-site if said target 

cell-site is only one neighbor cell-site whose 
channel quality is higher than channel quality 
of said current cell-site, said report message in- 
cluding an identifier of said target cell-site, the 
15 channel quality of said target cell-site, and wire- 

less resource necessary to support a session 
of said mobile node (802); and 

C) transmitting a reservation request message 
(806) from said mobile node to said current cell- 

20 site for reserving said wireless resource of said 

target cell-site. 

4. The method of claim 1 , wherein the step (b) com- 
prises the steps of: 

25 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining 
channel quality of the signals (801 ); 

B) transmitting a report message (802) from 
30 said mobile node to said current cell-site if there 

is at least one neighbor cell-site whose channel 
quality is higher than channel quality of said 
current cell-site, said report message including 
an identifier of said at least one neighbor cell- 
35 site, the channel quality of the neighbor cell- 

site, and wireless resource necessary to sup- 
port a session of said mobile node; 

C) transmitting a reservation request message 
(807, 808) from said current cell-site to neigh- 

40 bor cell-sites for reserving said wireless re- 

source; 

D) selecting (803), at said current cell-site, a 
plurality of candidate cell-sites based on con- 
tents of said report message (802); 

45 E) transmitting a notification message from the 

current cell-site to said mobile node for notify- 
ing the selected candidate cell-sites (804); 

F) selecting, at said mobile node, a new cell- 
site as said target cell-site from the candidate 

50 cell-sites contained in said notification mes- 

sage (805); and 

G) transmitting, from said mobile node, an iden- 
tifier of the new cell-site to said current cell-site. 

55 5. The method of claim 1, wherein the step (b) com- 
prises the steps of: 

A) receiving a plurality of cell-site transmitted 
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signals at said mobile node and determining 
channel quality of the signals (821); 

B) transmitting a report message (822) from 
said mobile node to said current cell-site if there 

is at least one neighbor cell-site whose channel 5 
quality is higher than channel quality of said 
current cell-site, said report message including 
an identifier of said at least one neighbor cell- 
site, the channel quality of the neighbor cell- 
site, and wireless resource necessary to sup- 10 
port a session of said mobile node; 

C) selecting (823), at said current cell-site, a 
new cell-site as said target cell-site based on 
contents of said report message (822); and 

D) transmitting a reservation request message *5 
from said current cell-site to said target cell-site 

for reserving said wireless resource. 

6. The method of claim 1 , wherein the step (b) com- 
prises the steps of: 20 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining 
channel quality of the signals (831 ); 

B) transmitting a notification message (832) 25 
from the current cell-site to said mobile node 

for notifying a plurality of candidate cell-sites; 

C) selecting, at said mobile node, said target 
cell-site from the notified candidate cell-sites 
based on the determined channel quality of 30 
each of the candidate cell-sites; and 

D) transmitting a reservation request message 
(835) from said mobile node to said current cell- 
site for reserving said wireless resource. 

35 

7. The method of claim 1, wherein the step (b) com- 
prises the steps of: 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining *o 
channel quality of the signals (841 ); 

B) transmitting a report message (842) from 
said mobile node to said current cell-site if there 
is at least one neighbor cell-site whose channel 
quality is higher than channel quality of said 45 
current cell-site, said report message including 

an identifier of said at least one neighbor cell- 
site, the channel quality of the neighbor cell- 
site, and wireless resource necessary to sup- 
port a session of said mobile node; 50 

C) making a decision, at said current cell-site, 
as to whether there is at least one cell-site 
whose channel quality is higher than channel 
quality of the current cell-site; 

D) repeating steps (A) and (B) if the decision at 55 
step (C) is negative and selecting a plurality of 
candidate cell-sites based on contents of said 
report message (842) if the decision at step (C) 



is affirmative; 

E) transmitting a notification message (844) 
from the current cell-site to said mobile node 
for notifying the selected candidate cell-sites; 

F) selecting (845), at said mobile node, a new 
cell-site as said target cell-site from the notified 
candidate cell-sites; and 

G) transmitting a reservation request message 
(846) from said mobile node to said current cell- 
site for reserving said wireless resource. 

8. The method of claim 1, wherein the step (b) com- 
prises the steps of: 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining 
channel quality of the signals (851 ); 

B) transmitting a report message (852) from 
said mobile node to said current cell-site if there 
is at least one neighbor cell-site whose channel 
quality is higher than channel quality of said 
current cell-site, said report message including 
an identifier of said at least one neighbor cell- 
site, the channel quality of the neighbor cell- 
site, and wireless resource necessary to sup- 
port a session of said mobile node; 

C) making a decision, at said current cell-site, 
as to whether there is at least one cell-site 
whose channel quality is higher than channel 
quality of the current cell-site based on con- 
tents of the report message (852); and 

D) repeating steps (A) and (B) if the decision at 
step (C) is negative and selecting a new cell- 
site as said target cell-site and transmitting a 
stop command message (854) to said mobile 
node to stop repeating steps (A) and (B) if the 
decision at step (C) is affirmative. 

9. The method of any one of claims 2 to 8, further com- 
prising the steps of: 

prior to the step (A), exclusively receiving at 
said mobile node, a signal from the current cell- 
site and determining channel quality of the sig- 
nal (861); and 

receiving, at said current cell-site, a signal from 
the mobile node and determining at least one 
neighbor cell-site whose signal can be detected 
by said mobile node and transmitting a com- 
mand signal (862) from the current cell-site to 
said mobile node for receiving said plurality of 
cell-site transmitted signals. 

10. The method of any one of claims 2 to 8, wherein 
said reservation request message contains a list of 
wireless resources necessary to support a plurality 
of sessions of said mobile node. 
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11. The method of claim 4, further comprising transmit- 
ting a command message (809) from said current 
cell-site to one of the neighbor cell-sites of step (C) 
to release the reserved resource after said IP ad- 
dress is transmitted from the current cell-site to said 5 
mobile node. 

12. The method of any one of claims 2 to 8, further com- 
prising transmitting resource data from a plurality of 
neighbor cell-sites to said current cell-site prior to 10 
step (A) for indicating available wireless resources 

of said neighbor cell-sites. 

13. The method of claim 4 or 7, further comprising 
transmitting resource data from a plurality of neigh- 15 
bor cell-sites to said current cell-site following step 

(B) for indicating available wireless resources of 
said neighbor cell-sites. 

14. The method of claim 1 , wherein a resource manager 20 
(RM) is connected to said network, and wherein the 
step (b) comprises the steps of: 

A) receiving a plurality of cell-site transmitted 
signals at said mobile node and determining 25 
channel quality of the signals (1401 ); 

B) transmitting a cell-sites report message 
(1 402) from said resource manager to said mo- 
bile node for notifying a plurality of neighbor 
cell-sites whose signals can be detected by 30 
said mobile node; 

C) making a decision, at said mobile node, as 
to whether channel quality of at least one of the 
notified cell-sites is higher than channel quality 

of the current cell-site; 35 

D) repeating steps (A) and (B) if the decision at 
step (C) is negative or transmitting a cell-sites 
report message (1 403) from the mobile node to 
said resource manager if the decision at step 
(C) is affirmative; 

E) selecting, at said resource manager, a plu- 
rality of candidate cell-sites from the cell-sites 
contained in the cell-sites report message from 
the mobile node and transmitting a notification 
message (1 405) to the mobile node for notifying 45 
the candidate cell-sites; 

F) selecting, at said mobile node, a new cell- 
site as said target cell-site from the notified can- 
didate cell-sites (1406); and 

G) transmitting a reservation request message 50 
(1 407) from the mobile node to said current cell- 
site for. reserving said wireless resource. 

15. The method of claim 1 , wherein a resource manager 
(RM) is connected to said network, and wherein the 55 
step (b) comprises the steps of: 

A) receiving a plurality of cell-site transmitted 



signals at said mobile node and determining 
channel quality of the signals (1411 ); 

B) transmitting a report message (1412) from 
said mobile node to said resource manager, 
said report message including an identifier of 
said at least one neighbor cell-site, the channel 
quality of the neighbor cell-site, and wireless re- 
source necessary to support a session of said 
mobile node; 

C) making a decision, at said resource manag- 
er, as to whether channel quality of at least one 
of the notified cell-sites is higher than channel 
quality of the current cell-site; 

D) repeating steps (A) and (B) if the decision at 
step (C) is negative or selecting, at said re- 
source manager, a plurality of candidate cell- 
sites from the cell-sites contained in the report 
message from the mobile node, transmitting a 
reservation request message (1414) to neigh- 
bor cell-sites indicated in said mobile-transmit- 
ted report message for reserving said wireless 
resource and transmitting a notification mes- 
sage (141 5) from the resource managerto said 
mobile node for notifying the selected candi- 
date cell-sites; 

E) selecting, at said mobile node, a new cell- 
site as said target cell-site from the notified can- 
didate cell-sites (1416) and transmitting an 
identifier of the new cell-site to the resource 
manager; and 

F) transmitting a handover command message 
(141 7) from said resource managerto said cur- 
rent cell-site and the new cell-site. 

16. The method of claim 1 5, wherein the step (F) further 
comprises transmitting a command message 
(1419) from said resource manager to one of the 
neighbor cell-sites of step (D) to release the re- 
served resource. 

17. The method of any one of claims 14 and 15, further 
comprising the steps of: 

prior to the step (A), receiving at said mobile 
node, a signal from the current cell-site and de- 
termining channel quality of the signal (1431); 
and 

receiving, at said resource manager, a signal 
from the mobile node and determining at least 
one neighbor cell-site whose signal can be de- 
tected by said mobile node and transmitting a 
command signal (1432) from the resource 
manager to said mobile node for receiving said 
plurality, of cell-site transmitted signals. 

18. The method of claim 1, further comprising the steps 
of: 



40 



11 



21 



EP 1 347 614 A2 



22 



initially assigning a first care-of address to said 
mobile node; 

assigning a second care-of address to said mo- 
bile node when said mobile node is preparing 
said handover; 

mapping said first care-of address to said sec- 
ond care-of address; and 
receiving mobile-destined packets from said 
network at said current cell-site when said 
handover is completed and forwarding the re- 
ceived packets to said mobile node via said tar- 
get cell-site according to the mapped first and 
second care-of addresses. 

19. A communication system comprising: 

a current cell-site (AFM ) connected to a com- 
munications network (100); 
a mobile node (MN) for establishing a unicast 
packet communication using a network-layer 
protocol from to a distant node via a first wire- 
less link of said current cell-site; and 
a target cell-site (AR-2) connected to said com- 
munications network for reserving wireless re- 
source necessary to support the communica- 
tion when said mobile node is preparing a 
handover from said current cell-site to said tar- 
get celhsite, and assigning an IP address and 
at least one channel identifier to said mobile 
node, 

said mobile node establishing a second wire- 
less link to said target cell-site using said re- 
served resource and said channel identifier and 
reestablishing said unicast packet communica- 
tion using said IP address. 

20. The communication system of claim 19, 

wherein said mobile node receives at least 
one cell-site transmitted signal, determines channel 
quality of the signal, and transmits a report mes- 
sage (802) to said current cell-site if there is at least 
one neighbor cell-site whose channel quality is 
higher than channel quality of said current cell-site, 
said report message including an identifier of said 
at least one neighbor cell-site, the channel quality 
of the neighbor cell-site, and wireless resource nec- 
essary to support a session of said mobile node, 

wherein said current cell-site selects a plural- 
ity of candidate cell-sites based on contents of said 
report message (802) and transmits a notification 
message (804) to said mobile node for notifying the 
selected candidate cell-sites, 

wherein said mobile node selects a new cell- 
site in response to said notification message, and 

wherein said mobile node transmits a reser- 
vation request message (806) to said current cell- 
site for reserving said wireless resource. 



21. The communication system of claim 19, wherein 
said mobile node receives a plurality of cell-site 
transmitted signals and determines channel quality 
of the signals (801), transmits a report message 

5 (802) to said current cell-site if said target cell-site 
is only one neighbor cell-site whose channel quality 
is higher than channel quality of said current cell- 
site for informing an identifier of said target cell-site, 
the channel quality of said target cell-site, and wire- 

10 less resource necessary to support a session of 
said mobile node (802), and transmits a reservation 
request message (806) to said current cell-site for 
reserving said wireless resource of said target cell- 
site. 

15 

22. The communication system of claim 19, 

wherein said mobile node receives a plurality 
of cell-site transmitted signals and determines 
channel quality of the signals (801), and transmits 

20 a report message (802) from said mobile node to 
said current cell-site if there is at least one neighbor 
cell-site whose channel quality is higher than chan- 
nel quality of said current cell-site, said report mes- 
sage including an identifier of said at least one 

25 neighbor cell-site, the channel quality of the neigh- 
bor cell-site, and wireless resource necessary to 
support a session of said mobile node; 

wherein said current cell-site transmits a res- 
ervation request message (807, 808) to neighbor 

30 cell-sites for reserving said wireless resource and 
selects a plurality of candidate cell-sites based on 
contents of said report message (802), transmits a 
notification message to said mobile node for notify- 
ing the selected candidate cell-sites (804), 

35 wherein said mobile node selects a new cell- 

site as said target cell-site from the candidate cell- 
sites contained in said notification message (805) 
and transmits an identifier of the new cell-site to said 
current cell-site. 

40 

23. The communication system of claim 19, 
wherein said mobile node receives a plurality of cell- 
site transmitted signals at said mobile node and de- 
termining channel quality of the signals (821 ) and 

45 transmits a report message (822) to said current 
cell-site if there is at least one neighbor cell-site 
whose channel quality is higher than channel qual- 
ity of said current cell-site, said report message in- 
cluding an identifier of said at least one neighbor 

50 cell-site, the channel quality of the neighbor cell- 
site, and wireless resource necessary to support a 
session of said mobile node, 

wherein said current cell-site selects a new 
cell-site as said target cell-site based on contents 

55 of said report message (822), and transmits a res- 
ervation request message to said target cell-site for 
reserving said wireless resource. 
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24. The communication system of claim 19, 

wherein said mobile node receives a plurality 
of cell-site transmitted signals at and determining 
channel quality of the signals, 

wherein said current cell-site transmits a no- 5 
tification message (832) to said mobile node for no- 
tifying a plurality of candidate cell-sites; 

wherein said mobile node receives selects a 
new cell-site as said target cell-site from the notified 
candidate cell-sites based on the determined chan- 10 
nel quality of each of the candidate cell-sites, and 
transmits a reservation request message (835) to 
said current cell-site for reserving said wireless re- 
source. 

15 

25. The communication system of claim 19, 

wherein said mobile node receives a plurality 
of cell-site transmitted signals, determines channel 
quality of the signals, and transmits a report mes- 
sage (842) from said mobile node to said current 20 
cell-site if there is at least one neighbor cell-site 
whose channel quality is higher than channel qual- 
ity of said current cell-site, said report message in- 
cluding an identifier of said at least one neighbor 
cell-site, the channel quality of the neighbor cell- 25 
site, and wireless resource necessary to support a 
session of said mobile node; 

wherein said current cell-site makes a deci- 
sion as to whether there is at least one cell-site 
whose channel quality is higher than channel qual- 30 
ity of the current cell-site based on contents of said 
report message (842); 

wherein said mobile node repeatedly receives 
said cell-site transmitted signals and repeatedly 
transmits said report message (842) if the decision 35 
of the current cell site is negative, 

wherein said current cell-site select a plurality 
of candidate cell-sites based on contents of said re- 
port message (842) if the decision of the current 
cell-site is affirmative transmits a notification mes- 40 
sage (844) to said mobile node for notifying the se- 
lected candidate cell-sites; 

wherein said mobile node selects a new cell- 
site as said target cell-site from the notified candi- 
date cell-sites, and transmits a reservation request 45 
message (846) to said current cell-site for reserving 
said wireless resource. 

26. The communication system of claim 19, 

wherein said mobile node receives a plurality so 
of cell-site transmitted signals, determines channel 
quality of the signals, transmits a report message 
(852) to said current cell-site if there is at least one 
neighbor cell-site whose channel quality is higher 
than channel quality of said current cell-site, said 55 
report message including an identifier of said at 
least one neighbor cell-site, the channel quality of 
the neighbor cell-site, and wireless resource neces- 



sary to support a session of said mobile node; 

wherein said current cell-site makes a deci- 
sion as to whether there is at least one cell-site 
whose channel quality is higher than channel qual- 
ity of the current cell-site based on contents of the 
report message (852), wherein said mobile node re- 
peatedly receives said cell-site transmitted signals 
and repeatedly transmits said report message (852) 
if the decision of said current cell-site is negative, 

wherein said current cell-site selects a new 
cell-site as said target cell-site and transmits a stop 
command message (854) to said mobile node to 
stop repeatedly receiving the signals and transmit- 
ting said report message if the decision at step (C) 
is affirmative. 

27. The communication system of any one of claims 20 
to 26, 

wherein said mobile node exclusively re- 
ceives a signal from the current cell-site and deter- 
mines channel quality of the signal, 

wherein said current cell-site receives a signal 
from the mobile node and determines at least one 
neighbor cell-site whose signal can be detected by 
said mobile node and transmitting a command sig- 
nal (862) to said mobile node for receiving said plu- 
rality of cell-site transmitted signals. 

28. The communication system of any one of claims 20 
to 26, 

wherein said reservation request message contains 
a list of wireless resources necessary to support a 
plurality of sessions of said mobile node. 

29. The communication system of claim 22, wherein 
said current cell-site transmits a command mes- 
sage (809) to one of the neighbor cell-sites to re- 
lease the reserved resource after said IP address 
is transmitted from the current cell-site to said mo- 
bile node. 

30. The communication system of any one of claims 20 
to 26, 

wherein a plurality of neighbor cell-sites transmit re- 
source data to said current cell-site for indicating 
available wireless resources of said neighbor cell- 
sites. 

31. The communication system of claim 19, further 
comprising a resource manager (RM) connected to 
said network, 

wherein said mobile node receives a plurality 
of cell-site transmitted signals and determines 
channel quality, of the signals; 

wherein said resource manager transmits a 
cell-sites report message (1402) to said mobile 
node for notifying a plurality of neighbor cell-sites 
whose signals can be detected by said mobile node, 
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wherein said mobile node makes a decision 
as to whether channel quality of at least one of the 
notified cell-sites is higher than channel quality of 
the current cell-site based on contents of said cell- 
sites report message from the resource manager, 5 
and repeatedly receives said cell-site transmitted 
signals if said decision is negative and transmits a 
cell-sites report message (1403) to said resource 
manager if said decision is affirmative; 

wherein said resource manager selects a plu- 10 
rality of candidate cell-sites from the cell-sites con- 
tained in the cell-sites report message (1403) from 
the mobile node and transmits a notification mes- 
sage (1 405) to the mobile node for notifying the can- 
didate cell-sites; 15 

wherein said mobile node selects a new cell- 
site as said target cell-site from the notified candi- 
date cell-sites (1406), and transmits a reservation 
request message (1407) to said current cell-site for 
reserving said wireless resource. 20 

32. The communication system of claim 19, further 
comprising a resource manager (RM) connected to 
said network, 

wherein said mobile node receives a plurality 25 
of cell-site transmitted signals and determines 
channel quality of the signals and transmits a report 
message (1412) to said resource manager for in- 
forming an identifier of said at least one neighbor 
cell-site, the channel quality of the neighbor cell- 30 
site, and wireless resource necessary to support a 
session of said mobile node, 

wherein said resource manager makes a de- 
cision as to whether channel quality of at least one 
of the notified cell-sites is higher than channel qual- 35 
ity of the current cell-site; 

wherein said mobile node repeatedly receive 
said cell-site transmitted signals and repeatedly 
transmits said report message (1412) if the decision 
of the resource manager is negative, 40 

wherein, if the decision of the resource man- 
ager is negative, said resource manager selects a 
plurality of candidate cell-sites from the cell-sites 
contained in the report message from the mobile 
node and transmits a reservation request message 45 
(1414) to neighbor cell-sites indicated in said mo- 
bile-transmitted report message (1412) for reserv- 
ing said wireless resource and transmits a notifica- 
tion message (141 5) to said mobile node for notify- 
ing the selected candidate cell-sites, 50 

wherein said mobile node selects a new cell- 
site as said target cell-site from the notified candi- 
date cell-sites (1416) and transmits an identifier of 
the new. cell-site to the resource manager, 

wherein said resource manager is responsive 55 
to said identifier for transmitting a handover com- 
mand message (1417) to said current cell-site and 
the new cell-site. 



33. The communication system of claim 32, wherein 
said resource manager transmits a command mes- 
sage (1419) to one of the neighbor cell-sites to re- 
lease the reserved resource. 

34. The communication system of any one of claims 31 
and 32, 

wherein said mobile node initially receives a 
signal from the current cell-site and determines 
channel quality of the signal, and 

wherein said resource manager receives a 
signal from the mobile node and determines at least 
one neighbor cell-site whose signal can be detected 
by said mobile node and transmits a command sig- 
nal (1 432) to said mobile node for receiving said plu- 
rality of cell-site transmitted signals. 

35. The communication system of claim 1 9, 

wherein said current cell-site includes a map- 
ping table (307) for mapping a first care-of address 
initially assigned to said mobile node to a second 
care-of address subsequently assigned to the mo- 
bile node; and 

wherein said current cell-site receives mobile- 
destined packets from said network when said 
handover is completed and forwards the received 
packets to said mobile node via said target cell-site 
according to the mapped first and second care-of 
addresses. 
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